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Background: Chronic Obstructive Pulmonary Disease (COPD) is a common disorder of Veterans
that causes significant morbidity and mortality. To measure Veterans’ perceptions about COPD,
the effect of COPD on their lives and health, and their needs for improved health, we per-
formed a postal survey.
Methods: 3263 Veterans with a diagnosis of COPD who received care at the Cincinnati
Veterans Affairs Medical Center in 2008 were stratified into quintiles by Veterans Health
Administration-associated COPD healthcare cost and uniformly sampled.
Results: 493 of 1000 surveys (49%) were completed and returned. COPD had different effects
on respondents in top and bottom quintiles (highest and lowest COPD-related cost) for: knowl-
edge of COPD diagnosis (89% vs 73%, pZ 0.03); activities affected by breathing, including work
(69% vs 45%), recreation (85% vs 62%), change in living arrangements (36% vs 16%), and
increased need for help (54% vs 25%) (p < 0.05 for all comparisons); emotional effect of respi-
ratory symptoms, including depression (53% vs 30%), fear (41% vs 15%), and helplessness (49% vs
24%) (p < 0.05 for all comparisons). 91% of Veterans were prescribed inhalers and one-quarter
had difficulties using them. 25% of Veterans did nothing when they had symptoms of an exac-
erbation.
Conclusions: COPD has profound effects on Veterans’ breathing related activities and gener-
ates many negative emotions. Primary care providers are critical in conveying the diagnosisof Internal Medicine, University of Cincinnati Academic Health Center, 231 Albert Sabin Way, ML
A.
il.uc.edu, ammulh01@gmail.com (A.M. Mulhall).
3 Elsevier Ltd. All rights reserved.
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1548 A.M. Mulhall et al.of COPD and providing information about the disease and its management. Veterans with COPD
adhere poorly to their medications, and report little instruction about COPD or its manage-
ment.
ª 2013 Elsevier Ltd. All rights reserved.Introduction
Chronic obstructive pulmonary disease (COPD) is a common
disease of adults characterized by inflammatory chronic
bronchitis, emphysema, and non-normalizing airflow limi-
tation. COPD occurs frequently in Veterans and causes
significant morbidity and mortality. Management and
treatment of COPD is a major expense within the Veterans
Health Administration (VHA). A review of VHA medical
services from 1996 to 2001 found that one-fifth of men and
women were diagnosed with COPD [1]. COPD was the fourth
most common discharge diagnosis at VHA hospitals, and was
reported as a primary or secondary diagnosis in over 13,000
hospital discharges in 2005. In a national study of Veterans
in 1999, COPD accounted for roughly 10% of deaths not
related to malignancy, was the seventh leading cause of
non-cancer mortality, and generated an estimated $3
billion in direct healthcare costs [2]. At the Cincinnati
Veterans Affairs Medical Center (VAMC), between 33 and
43% of patients have airflow limitation and COPD is signifi-
cantly misdiagnosed and under-diagnosed [3]. In 2008, over
3200 Veterans received care for COPD at the Cincinnati
VAMC, the top 20% of whom (ranked by COPD-related
healthcare cost) accounted for all hospitalizations and
Emergency Department (ED) visits, 90% of the expendi-
tures, 60e70% of all encounters, and nearly 10% of the total
operating budget for the hospital [4].
The management of COPD traditionally involves phar-
macologic agents and other treatments such as supple-
mental oxygen and pulmonary rehabilitation [5,6]. Most
therapeutic studies in COPD have focused on these various
interventions, with fewer studies examining patients’
perceived and desired needs. Various models of patient-
centered interventions in COPD have been developed and
suggest that knowledge, psychosocial mediators, self-
efficacy, and behavior can predict outcomes [7]. A test of
this model in 278 patients with COPD showed that physical
activity was the most significant predictor of all clinical and
functional outcomes [7]. An American Thoracic Society
(ATS) workshop report on the integrated care of the COPD
patient in 2011 concluded that the optimal care of patients
with COPD requires an individualized, patient-centered
approach that recognizes and treats all aspects of the dis-
ease, addresses the systemic effects and co-morbidities,
and integrates medical care among healthcare pro-
fessionals and across healthcare sectors [8]. They also
concluded that research in this area was lacking and more
high-quality studies were needed. Thus, patient identified
factors do correlate with clinical measures, but this
approach has not been applied to the development of a
clinical COPD management program.
Surveys have been used in previous studies to determine
the needs of patients with COPD. The Lung InformationNeeds Questionnaire showed that two-thirds of patients
were unclear of their prognosis, one-third did not know
when to call 911, and roughly 10% of smokers were never
provided cessation counseling [9,10]. Significant deficits
were also noted regarding the patients’ knowledge of
COPD, its treatment, and adherence to medication. A
telephone survey of 389 Canadians with COPD revealed
significant gaps in patients’ knowledge about COPD causes
and management. Only one-third of patients in this study
had been told how to prevent COPD exacerbations and few
had ever seen a lung health educator [11].
Although COPD is a common disorder among Veterans at
the Cincinnati VAMC, the perceptions that Veterans with
COPD have about their disease, its effects on their lives and
their interactions with the VHA are relatively unknown. To
determine the self-identified healthcare needs of Veterans
with COPD, we designed a postal survey to measure Vet-
erans’ perceptions about COPD, its effect on their lives,
and their needs for improved health.
Methods
COPD Health Determinants Questionnaire
We designed a postal survey, the COPD Health Determinants
Questionnaire, to query the Veterans with COPD at the
Cincinnati VAMC to determine whether the themes that we
had identified previously in a qualitative study of Veterans
with the highest COPD-related healthcare costs were uni-
versal to all patients with COPD [12]. The major patient-
identified areas were diagnosis and communication of the
diagnosis of COPD; the physical effects of COPD upon life
activities; the emotional effects of COPD and its manifes-
tations; VHA care and interactions with the VHA healthcare
system; inhaler use and reasons for non-adherence; role of
various caregivers in patient education about COPD; use of
non-pharmacologic therapies; and patients’ reactions to
breathlessness.
Patient selection
We queried the VHA Decision Support System (DSS) for the
names of all Veterans with a primary or secondary diagnosis
of COPD, chronic bronchitis, or emphysema (Diagnosis-
Related Group codes: COPD (496.xx), chronic bronchitis
(491.xx), and emphysema (492.xx)) who received care at
the Cincinnati VAMC in the fiscal year (FY) 2008. Using the
DSS data, we calculated each patient’s total, and COPD-
related, healthcare costs for FY 2008. We identified 3263
Veterans with COPD and stratified them by COPD-related
healthcare cost. We uniformly sampled the entire cohort
from highest to lowest cost of COPD care and mailed a
Self-identified effects of COPD in Veterans 1549cover letter, survey, and stamped return envelope to 1000
Veterans. We have shown previously that the stratification
of these patients by healthcare costs correlates with the
severity of disease measured by spirometry and co-mor-
bidities [4]. This research protocol was approved by the
Cincinnati VAMC Research and Development Committee and
the University of Cincinnati Institutional Review Board.Data entry and statistical analysis
We entered the survey responses into an Excel (Microsoft,
Redmond, Washington) database and verified each record
in an independent review of data entry. Responses were
analyzed for the entire group and by quintile, ranging from
the first quintile with the highest cost to the fifth quintile
with the lowest cost of COPD-related healthcare per indi-
vidual. Mean, standard deviation, standard error of the
mean, median, and 95% confidence intervals were calcu-
lated for numerical variables. Categorical variables are
presented as frequencies or proportions. We analyzed each
dichotomous response variable by logistic regression with
the cost variable (five categorical levels, representing each
quintile) as the predictor. We compared the top quintile to
each of the lower quintiles using Dunnett’s multiple com-
parison procedure for comparison of multiple groups to a
common control (in this case, the highest cost quintile).
Significant differences are defined as p < 0.05. We used SAS
9.2 (SAS Institute, Cary, North Carolina) to perform the
statistical analysis.Results
Patient characteristics
Surveys were mailed to 1000 of the 3263 (30.6%) Veterans
with a diagnosis of COPD. Of the 1000 mailed surveys, 518
(52%) were returned. The post office returned 22 surveys
marked unable to deliver; two surveys were returned with
notes that the Veteran was deceased; one survey was
returned unanswered with a note that stated “There is no
cure for COPD” and that the respondent did not see how the
survey would help. Thus, the cohort for data analysis con-
sisted of 493 of the 1000 surveys (49%) (Fig. 1). Return rates
for each quintile are presented in Fig. 1. There was a
significantly smaller number of respondents to the ques-
tionnaire in quintile 5 (28%) compared to quintiles 1 (46%), 2
(62%), 3 (55%), and 4 (57%) (p < 0.05 for all comparisons).Knowledge of COPD diagnosis
428 (87%) Veterans knew their COPD diagnosis. There was a
difference in the knowledge of diagnosis between patients
with the highest COPD-related healthcare cost and the
lowest (89% vs 73%, p Z 0.03) (Fig. 2). 248 (50%) of all
Veterans ranging from 44% to 56% (first to fifth quintiles)
reported that their Primary Care Provider (PCP) initially
informed them about the diagnosis of COPD. COPD diag-
nosis was also first conveyed by Pulmonologists (16%; range
7%e24%), respiratory therapists (RT; 10%; range 8e12%), EDproviders (6%; range 4%e8%), and pharmacists (4%; range
3%e5%).
Compared with Veterans who did not know their diag-
nosis, Veterans who knew they had COPD were more likely
to be prescribed inhalers (95% vs 65%, p < 0.001), experi-
ence limitation of activities (92% vs 65%, p < 0.001), suffer
negative emotions related to their respiratory symptoms
(81% vs 52%, p < 0.001), and have non-pharmacologic
treatments discussed with them (78% vs 51%,
p Z 0.001) (Table 1). Almost twice as many Veterans who
did not know they had COPD did nothing when they had
respiratory distress (42%) compared with those who knew
their diagnosis (23%) (p Z 0.007). The proportion of Vet-
erans who did not experience respiratory distress was the
same whether the diagnosis of COPD was known (3%) or not
known (7%) (p Z 0.28). The majority of Veterans who re-
ported not knowing they had COPD still experienced limi-
tations in activities (65%) and negative emotions related to
respiratory symptoms (52%). More Veterans who knew they
had COPD compared with those who did not reported lim-
itations in daily activities: work (66% vs 46%, p Z 0.004),
recreational activities (78% vs 46%, p < 0.001), sleep (49% vs
35%, p < 0.05), change in living arrangements (30% vs 10%,
p < 0.001), relationships with friends (23% vs 11%,
p Z 0.01), sexual activity (48% vs 23%, p < 0.001), and
increased need for assistance (43% vs 21%, p < 0.001) (Table
2). Veterans who knew their diagnosis noted limitations in
4.29  0.22 activities (mean  standard error) compared
with 2.59  0.16 activities for those who did not
(p < 0.001). More Veterans who knew they had COPD
compared with those who did not experienced negative
emotions related to their breathing: depression (44% vs
25%, p < 0.001), embarrassment (28% vs 7%, p < 0.001),
fear (31% vs 20%, p Z 0.05), frustration (66% vs 28%,
p < 0.001), helplessness (43% vs 23%, p < 0.001), hope-
lessness (20% vs 7%, p < 0.001), loss of control (17% vs 8%,
pZ 0.03), reduced self worth (20% vs 14%, p < 0.001), and
self pity (14% vs 5%, pZ 0.01) (Table 3). Veterans who knew
their diagnosis experienced 3.20  0.17 negative emotions
compared with 1.52  0.08 negative emotions (p < 0.001)
for those who did not.Patient education
352 (72%) respondents received all of their medical care at
the Cincinnati VAMC. 87% of the Veterans in the first quin-
tile received all of their care at the VHA compared with the
second (77%, p Z 0.20), third (64%, p Z 0.001), fourth
(66%, p Z 0.003), and fifth quintiles (63%, pZ 0.004). The
most common non-VHA healthcare resources used by Vet-
erans with COPD were PCP’s (17%), pharmacists (11%),
Pulmonologists (9%), and ED (8%).
209 (42%) Veterans reported their PCP was the best
educator about COPD and its treatment (range 40%e48%).
There was no difference in the perceived best COPD
educator between the first and fifth quintiles for PCPs (40%
vs 43%, p Z 0.99), Pulmonologists (24% vs 17%, p Z 0.67),
nurses (12% vs 13%, p Z 1.00), RT (21% vs 23%, p Z 0.95),
pulmonary rehabilitation providers (17% vs 9%, p Z 0.57),
pharmacists (0% vs 2%, p Z 0.97), not knowing the best
educator (12% vs 18%, p Z 0.66), and no identified best
Figure 1 Flow chart of study participants and survey response rates.
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who did not identify a COPD educator (12%) was greatest
among those Veterans who did not experience respiratory
symptoms.
Compared with Veterans who thought their PCP was the
best COPD educator, those who reported that they did not
know who the best teacher was more likely to: do nothing
when having respiratory symptoms (20% vs 49%, p < 0.001),
not be sure how/when to use their inhalers (10% vs 26%,
pZ 0.007), and not use extra puffs of inhalers (53% vs 28%,
p < 0.001) or their nebulizers (21% vs 10% pZ 0.01) when in
respiratory distress. Compared to Veterans who thought
their PCP was the best educator about COPD, those who
identified not having a best teacher were more likely to:
not be sure how/when to use their inhalers (10% vs 42%,Figure 2 Percent of Veterans who have COPD and are aware
of their diagnosis.p Z 0.01), and not use extra puffs of inhalers (53% vs 26%,
pZ 0.02) or their nebulizers (21% vs 0% pZ<0.001) when in
respiratory distress. Veterans who called their PCP when
having respiratory symptoms were more likely to report
their PCP as the best educator compared with a Pulmo-
nologist (63% vs 11%, p < 0.001).
Compared with Veterans who thought their Pulmonolo-
gist was the best educator about COPD and its manage-
ment, those who reported that they did not know who the
best teacher was were more likely to do nothing (23% vs
49%, p < 0.001), not use extra puffs of inhalers (47% vs 28%,
p < 0.001), or their nebulizers (23% vs 10% p Z 0.01) when
in respiratory distress. Compared with Veterans who
thought their Pulmonologist was the best educator about
COPD and its management, those who identified not having
a best teacher were more likely to not be sure how/when to
use their inhalers (15% vs 42%, p Z 0.04) and not use their
nebulizers (31% vs 0% pZ<0.001) when dyspnea occurs.
Veterans who called their Pulmonologist when having res-
piratory symptoms were more likely to report their Pul-
monologist rather than their PCP as the best educator (79%
vs 21%, p < 0.02).
Limitation in activities due to respiratory
symptoms
437 (89%) Veterans reported some limitation in their daily
activities due to difficulty breathing: recreational activities
(74%), work (64%), household tasks (50%), sleeping (47%),
sexual activity (45%), need for increased assistance (40%),
changing living arrangements (27%), relationships with
friends (22%), personal care (21%), relationships with family
(12%), and other limitations (5%). 11% of Veterans reported
no limitations in their daily activities due to their breath-
ing. The effect of COPD was different between the first and
fifth quintiles for: work (69% vs 45%, p < 0.02), recreation
(85% vs 62%, p < 0.01), change in living arrangements (36%
Table 1 Comparison of veterans who knew their COPD diagnosis vs not knowing the diagnosis.
Known COPD diagnosis (n Z 432) No known COPD diagnosis (n Z 61) p Value
Prescribed inhalers 410 (95%) 40 (65%) p < 0.001
Limitation in activity 397 (92%) 40 (65%) p < 0.001
Negative emotions 350 (81%) 32 (52%) p < 0.001
Non-pharmacologic treatment discussed 339 (78%) 31 (51%) p < 0.001
Do nothing when SOB 100 (23%) 24 (42%)a p Z 0.007
Do not experience SOB 13 (3%) 4 (7%) p Z 0.28
All values listed as n (%). COPD: Chronic obstructive pulmonary disease. SOB: Shortness of breath.
a Denominator is 57 as 4 patients reported they did not experience respiratory symptoms.
Self-identified effects of COPD in Veterans 1551vs 16%, p < 0.05), increased need for assistance (54% vs
25%, p < 0.01), and no breathing related limitations in
activities (3% vs 27%, p < 0.02) (Fig. 3). The effect of COPD
was similar between the first and fifth quintiles for:
household tasks (51% vs 32%, pZ 0.09), personal care (27%
vs 18%, p Z 0.54), sleep (52% vs 36%, p Z 0.22), relation-
ships with friends (26% vs 13%, p Z 0.18), sexual activities
(50% vs 42%, p Z 0.77), and relationships with family (17%
vs 9%, p Z 0.56).The emotional effect of respiratory symptoms
382 (77%) Veterans experienced negative emotions related
to their respiratory symptoms: frustration (59%), depression
(42%), helplessness (40%), fear (30%), reduced self worth
(27%), embarrassment (25%), hopelessness (18%), isolation
(17%), loss of control (16%), self pity (12%), shame (9%), and
other negative emotions (3%). 23% of respondents reported
feeling no negative emotions. The proportion of re-
spondents experiencing negative emotions was greater in
the first compared with the fifth quintile: depression (53%
vs 30%, pZ 0.04), fear (41% vs 15%, p < 0.01), helplessness
(49% vs 24%, p Z 0.01), and no negative emotions
encountered (11% vs 33%, p < 0.01) (Fig. 4). There was also
a difference in the lack of negative emotions between the
first and the fourth quintile (11% vs 28%, p < 0.02). There
were no differences between the first and fifth quintiles for
embarrassment (24% vs 24%, p Z 1.00), frustration (70% vs
52%, p Z 0.10), hopelessness (26% vs 12%, p Z 0.18),
isolation (23% vs 14%, pZ 0.56), loss of control (21% vs 14%,Table 2 Comparison of veterans who knew their COPD diagnos
Limitation in activity Known COPD diagnosis (n Z 4
Work 286 (66%)
Recreational activities 339 (78%)
Household tasks 223 (52%)
Personal care 92 (21%)
Sleep 212 (49%)
Changed living arrangements 129 (30%)
Relationships with friends 100 (23%)
Relationships with family 56 (13%)
Sexual activity 208 (48%)
Increased help 185 (43%)
Other 23 (5%)
All values listed as n (%). COPD: Chronic obstructive pulmonary diseap Z 0.76), reduced self worth (34% vs 18%, p Z 0.13), self
pity (19% vs 5%, p Z 0.09), shame (6% vs 12%, p Z 0.51),
and other (3% vs 3%, p Z 1.00).
Inhaler difficulties, adherence, and reasons for not
taking inhalers
450 (91%) Veterans were prescribed inhalers and 401 (81%)
were provided inhaler education (Table 4). One-fifth of
Veterans were unsure how/when to use their inhalers. One-
third regularly questioned whether their inhaler was
working properly. The high COPD-related healthcare cost
group was more likely to be provided inhaler education
than the low cost group (80% vs 60%, p < 0.05). There were
no differences between the first and fifth quintiles for:
inhaler prescriptions (90% vs 76%, p Z 0.09), uncertainty
about using inhalers correctly (23% vs 26%, p Z 0.99), not
sure how/when to use inhalers (26% vs 22%, pZ 0.95), ever
having problems with inhaler use (11% vs 18%, p Z 0.65),
and questioning if the inhalers were working properly (40%
vs 26%, p Z 0.39). Compared with Veterans who were sure
how/when to use their inhalers, those who did not were
more likely to do nothing when short of breath (19% vs 39%,
p < 0.001). Compared with Veterans who were certain their
inhalers worked correctly, those who did not were more
likely to do nothing when having respiratory symptoms (20%
vs 40%, p Z 0.01).
Patients did not take their inhalers as prescribed for
numerous reasons: forgetfulness (19%), medications have
little/no effect (15%), side effects (10%), concerns foris vs not knowing the diagnosis and its effect on activity.
32) No known COPD diagnosis (n Z 61) p Value
28 (46%) p Z 0.004
28 (46%) p < 0.001
25 (41%) p Z 0.12
10 (16%) p Z 0.35
21 (35%) p < 0.05
6 (10%) p < 0.001
7 (11%) p Z 0.01
4 (7%) p Z 0.07
14 (23%) p < 0.001
13 (21%) p < 0.001
2 (3%) p Z 0.42
se.
Table 3 Comparison of veterans who knew their COPD diagnosis vs not knowing the diagnosis and its effect on negative
emotions.
Negative emotions Known COPD diagnosis (n Z 432) No known COPD diagnosis (n Z 61) p Value
Depression 192 (44%) 15 (25%) p < 0.001
Embarrassment 121 (28%) 4 (7%) p < 0.001
Fear 134 (31%) 12 (20%) p Z 0.05
Frustration 275 (66%) 17 (28%) p < 0.001
Helplessness 184 (43%) 14 (23%) p < 0.001
Hopelessness 87 (20%) 4 (7%) p < 0.001
Isolation 77 (18%) 8 (14%) p Z 0.32
Loss of control 74 (17%) 5 (8%) p Z 0.03
Reduced self worth 126 (29%) 8 (14%) p Z 0.001
Self pity 58 (14%) 3 (5%) p Z 0.01
Shame 39 (9%) 3 (5%) p Z 0.19
Other 16 (4%) 0 (0%) p Z 0.12
All values listed as n (%). COPD: Chronic obstructive pulmonary disease.
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take too frequently (9%), does not work quick enough (8%),
embarrassment (7%), do not need the medication (6%), do
not understand how to use medication (4%), and too hard to
use (2%). 208 (42%) Veterans did not respond to this ques-
tion and 37 (9%) Veterans reported not taking any medica-
tions for COPD. The reasons for not using inhalers as
instructed were similar for the first and fifth quintiles.
However, 46% of quintile one compared with 24% of quintile
5 did not respond to this portion of the questionnaire
(p Z 0.03).Non-pharmacologic treatment options
At least one non-pharmacologic treatment option was dis-
cussed with most Veterans, 370 of 493 (75%) (Table 5).
Pulmonary rehabilitation was more frequently discussedFigure 3 Activities affectedwith patients in quintile 1 than with patients in quintiles 4
and 5, 41% vs 17% and 16%, respectively (p < 0.05 for both
comparisons). Discussion of other non-pharmacologic
treatments occurred in equivalent proportions of patients
in quintiles 1 and 5: pursed lip breathing (25% vs 15%,
pZ 0.42), COPD education (22% vs 19%, pZ 0.98), smoking
cessation (46% vs 33%, p Z 0.44), other (2% vs 4%,
p Z 0.95), none (25% vs 38%, p Z 0.39), and no response
(9% vs 13%, p Z 0.85).Veterans’ actions in response to increased
respiratory symptoms
When Veterans had difficulty breathing, 228 (46%) took
extra puffs of their inhaler and 171 (35%) used their inhaler
more frequently. 51 (11%) took oral steroids or antibiotics
when short of breath. One-quarter of all respondents didby breathing symptoms.
Figure 4 The emotional effect of respiratory symptoms.
Self-identified effects of COPD in Veterans 1553nothing when they experienced respiratory distress
whereas only 4% of Veterans reported never having
dyspnea (Table 6). Even in the quintile with the greatest
healthcare utilization, 23% avowed therapeutic paralysis
when they experience an exacerbation of their respiratory
symptoms. A greater proportion of patients in the first
quintile, compared with the fifth, actively engaged in self-
management of respiratory symptoms: more frequent
inhaler use (43% vs 18%, pZ 0.03), using a nebulizer (24% vs
5%, p Z 0.04), using oral steroids/antibiotics (12% vs 0%,
p < 0.05), going to an urgent care clinic (12% vs 0%,
p < 0.05), and going to the ED (24% vs 0%, p < 0.01). When
they were breathless, similar proportions of patients in the
first and fifth quintiles used extra inhaler puffs (42% vs 42%,
p Z 0.95), did nothing (23% vs 35%, p Z 0.20), called their
PCP (8% vs 4%, p Z 0.82), called 911 (8% vs 0%, p Z 0.25),
called their Pulmonologist (6% vs 2%, pZ 0.98), or went to
a non-VA institution (5% vs 4%, p Z 0.98).
Compared with those patients who practiced active self-
management, Veterans who did nothing when experiencing
respiratory distress were more likely to feel hopeless (16%
vs 25%, p Z 0.04), have uncertainty that their inhaler was
working properly (12% vs 23%, p Z 0.005), and were not
sure how/when to use their inhalers (15% vs 27%,
pZ 0.005) (Table 7). 26% of Veterans who did nothing whenTable 4 Veterans’ use of inhalers and inhaler-related concerns
Inhaler issues (% yes) All Quintile 1 Q
Inhaler prescribed 91% 90% 9
Shown how to use 81% 80% 9
Uncertain if using correctly 15% 23% 1
Not sure when/how to use 18% 26% 1
Problems with use 9% 11%
Question if working properly 27% 40% 2
*p < 0.05 for numbers in italics.experiencing respiratory symptoms did not identify a best
COPD educator.
When Veterans had questions relating to COPD, 252
(51%) waited until their next PCP visit, 145 (30%) called
their PCP, 56 (11%) called their Pulmonologist, 27 (5%)
asked a family member, and 14 (3%) asked a friend. Patients
in the first and fifth quintiles addressed questions about
their COPD similarly.Veterans’ perceived interactions with the
Cincinnati VAMC
Veterans in the first and fifth quintiles perceived these in-
teractions with the Cincinnati VAMC similarly: hard time
communicating with their PCP (22% vs 23%, p Z 1.00), no
return phone call from their PCP (25% vs 10%, p Z 0.28),
issues with the phone system (29% vs 38%, p Z 0.76), dif-
ficulty scheduling appointments (24% vs 19%, p Z 0.97),
confusion about their appointment (3% vs 13%, p Z 0.26),
lack of appointment notification (15% vs 7%, p Z 0.62),
concerns about medication co-pay (19% vs 23%,
p Z 0.97),concerns about medication refills (23% vs 14%,
p Z 0.59), confusion about prescriptions (12% vs 3%,
p Z 0.56), prolonged pharmacy wait time (25% vs 29%,.
uintile 2 Quintile 3 Quintile 4 Quintile 5
7% 96% 87% 76%
0% 87% 78% 60%*
0% 13% 23% 26%
4% 20% 27% 22%
7% 10% 12% 18%
5% 30% 38% 26%
Table 5 Treatment options discussed.
Treatment option discussed (% yes) All Quintile 1 Quintile 2 Quintile 3 Quintile 4 Quintile 5
Pulmonary rehab 29% 41% 48% 28% 17%* 15%*
Pursed lip breathing 23% 25% 37% 30% 15% 15%
COPD education 21% 22% 36% 20% 15% 19%
Smoking cessation 38% 46% 48% 35% 47% 33%
Other 2% 2% 2% 1% 4% 4%
None 25% 25% 15% 33% 34% 38%
No response 10% 9% 11% 12% 9% 13%
*p < 0.05 for numbers in italics.
1554 A.M. Mulhall et al.p Z 0.99), delays with postal delivery of medications (27%
vs 13%, p Z 0.38), and other issues (8% vs 13%, p Z 0.90).Discussion
This postal survey of Veterans with COPD at the Cincinnati
VAMC demonstrates the profound, comprehensive, and
deleterious effects of this disorder on nearly every aspect
of a Veteran’s life. This study corroborates and extends the
findings of our qualitative study at the Cincinnati VAMC
using focus groups of Veterans with the highest COPD-
related healthcare cost (quintile 1 of the current study)
[12]. Veterans with the greatest COPD-related healthcare
utilization are more likely to know their diagnosis, receive
care at the Cincinnati VAMC, have limitations in a number
of activities, and experience more negative emotions than
individuals who utilize less COPD-related healthcare. These
Veterans have worse lung function but similar frequencies
of co-morbidities [4]. This group of Veterans practices
greater self-management and is more likely to treat epi-
sodes of breathlessness by increased utilization of inhalers,
nebulizers, steroids/antibiotics, and more frequent visits to
the urgent care clinic or the ED.
One-quarter of all Veterans took no action and did
nothing when they experienced respiratory distress. Vet-
erans who experienced negative emotions were more likely
to experience treatment paralysis when in respiratory
distress and had more inhaler difficulties. Depressed moodTable 6 Veterans’ response to increased respiratory symptoms
Actions taken when short of breath (% Yes) All Quintile
Do not get short of breath/wheezy 4% 2%
Use extra puffs of inhaler 46% 42%
Use inhaler more often 35% 43%
Use nebulizer 21% 24%
Use steroids or antibiotics 11% 12%
Nothing 25% 23%
Call 911 4% 8%
Call primary care provider 6% 8%
Call pulmonologist 4% 6%
Go to urgent care 6% 12%
Go to emergency department 13% 24%
Go to non-VA institution 5% 5%
*p < 0.05 for numbers in italics.is associated with medication non-adherence and is a pre-
dictor of non-adherence in individuals with COPD, and
depression and anxiety are associated with worse outcomes
[13e17]. Pulmonary rehabilitation improves COPD-related
anxiety and depression and is associated with better qual-
ity of life and functional status [18e20]. This group of
Veterans with treatment paralysis provides a significant
opportunity for patient education and empowerment to
enhance self-management and control of respiratory
symptoms.
The experience of negative emotions related to respi-
ratory symptoms is associated with higher COPD-related
healthcare cost. Investigators have shown that greater
pulmonary impairment leads to diminished mental health
and increases in bodily pain, anxiety, and depression,
whereas others have not demonstrated a relationship be-
tween physiologic impairment and depression or anxiety
[21e24]. There is, however, no correlation of depression or
anxiety with the degree of airflow limitation seen on
spirometry [25,26]. In individuals with COPD, depression
and anxiety are associated with worse clinical outcomes,
including increased risk of relapse after an exacerbation,
higher rates of mortality, and may be associated with more
hospitalizations for COPD [27]. Interestingly, those Veter-
ans who had comorbid depression/anxiety had worse dys-
pnea and quality of life than Veterans with COPD alone.
Many Veterans with COPD note the disparity between
their outward normal appearance and their functional
impairment that Boyles and colleagues have described as.
1 Quintile 2 Quintile 3 Quintile 4 Quintile 5
2% 4% 6% 5%
55% 45% 45% 42%
34% 36% 37% 18%*
29% 19% 16% 5%*
15% 10% 11% 0%*
15% 26% 32% 35%
2% 5% 2% 0%
5% 7% 4% 4%
3% 2% 1% 2%
5% 5% 4% 0%*
12% 14% 11%* 0%*
4% 5% 4% 4%
Table 7 Negative emotions and inhaler issues for veterans who did nothing when in respiratory distress.
Did nothing when SOB (n Z 124)a Did something when SOB (n Z 347)b p Value
Negative emotions
Depression 58 (47%) 143 (41%) p Z 0.29
Fear 36 (29%) 106 (31%) p Z 0.75
Frustration 81 (65%) 204 (59%) p Z 0.20
Helplessness 57 (46%) 135 (39%) p Z 0.18
Hopelessness 31 (25%) 56 (16%) p Z 0.04
Isolation 28 (22%) 53 (15%) p Z 0.09
Loss of control 24 (19%) 52 (15%) p Z 0.28
Reduced self worth 37 (30%) 94 (27%) p Z 0.56
Inhaler Issues
Uncertain inhaler working correctly 29 (23%) 40 (12%) p Z 0.005
Not sure how/when to use inhaler 34 (27%) 52 (15%) p Z 0.005
All values listed as n (%). SOB: Shortness of breath.
a 4 patients did not respond.
b 22 patients did not respond to the question.
Self-identified effects of COPD in Veterans 1555the invisible disability of COPD [28]. Pinnock and coworkers
described COPD not as a disease, but as an altered way of
life [29]. As individuals with COPD become more debili-
tated, they encounter increased physical limitations lead-
ing to a more sedentary lifestyle, restricted social
interactions, and diminished enjoyment of activities that
further reduces physical conditioning and function exacer-
bating feelings of low self worth and depression [12]. While
the effect of COPD on social networks has not been studied
extensively, patients with COPD who are socially isolated
and homebound experience an increased risk of hospitali-
zation [30,31].
Although over 90% of Veterans in our study have inhalers,
one-fifth of patients were unsure of how/when to use
them, and one-third questioned whether they were working
properly. Approximately 14%e90% of patients with COPD
misuse their inhalers [16,32]. In the Lung Health Study
adherence with inhalers decreased from 60% to 50% over
five years [33]. Independence and self-reliance have been
associated with reduced medication adherence, and the
two most common reasons for medication non-adherence
reported by patients are lack of effectiveness and uncer-
tainty about indications for use [34,35]. Forgetting to dose
is a common factor that also contributes to poor adher-
ence. Dolce and colleagues found that 54% of COPD patients
stopped their medications periodically over a 3 month
period, and acknowledged being “careless” about their
medications [36].
Three-quarters of the Veterans had at least one non-
medication treatment option discussed with them. Simi-
larly, Steurer-Stey and coworkers showed that 50% of COPD
patients in Swiss primary care practices were provided
smoking cessation counseling and one-fifth were referred to
pulmonary rehabilitation [37]. Perez and colleagues found
that 5% of 154 primary care clinicians referred patients to
pulmonary rehab for a FEV1 <80%, roughly one-fifth per-
formed spirometry on smokers who complained of difficulty
breathing, and 90% provided smoking cessation counseling
[38]. Barriers to pulmonary rehabilitation and spirometry
include lack of awareness of the GOLD recommendations,
time constraints, lack of perceived benefit, low self-efficacy, and disagreement with the recommendations.
Time constraints were the largest barrier to providing
smoking cessation counseling.
COPD has a profound effect on many different aspects of
Veterans’ lives, whether or not they are aware of the
diagnosis. A Turkish, national, observational study of 497
COPD patients found that two-thirds of patients knew their
diagnosis, 80% knew they required lifelong treatment, 80%
experienced respiratory symptoms, and 90% reduced their
daily activities due to dyspnea [39]. A study by Miravitlles
and others found that only 27% of patients with airflow
limitation identified by spirometry had previously been
diagnosed with COPD [40]. Those with a diagnosis of COPD
had more severe disease and greater impairment in HRQL
and activities of daily living (ADL). Similar to our study, they
found a large proportion of undiagnosed patients also had
impaired HRQL and ADL. Thus, not only is the accurate
recognition and diagnosis of COPD critical but also patients’
knowledge of the diagnosis of COPD is essential for treat-
ment and self-management.
PCP’s informed half of the respondents about their COPD
diagnosis in our study. In the BREATHE study, physicians
communicated the diagnosis of COPD to 32% of patients
[41]. The underdiagnosis of COPD is associated with less
severe disease, more moderate lung function impairment,
and better self-reported health [42,43]. Other healthcare
professionals can assist physicians in the recognition and
diagnosis of COPD. ED physicians diagnosed COPD in
approximately 6% of respondents, which corroborates our
previous finding that ED visits often precede a new diag-
nosis, and that Veterans with undiagnosed COPD had more
than twice as many ED visits for respiratory disorders
compared with Veterans with previously diagnosed COPD
[44,45]. Thus, the PCP plays an essential role in not only the
recognition and diagnosis of COPD but also the communi-
cation of the diagnosis of COPD to the patient and ED visits
seem to precipitate the diagnosis of COPD.
Our study confirms that patients consider their PCPs to
be the primary source of information about COPD and its
management. Veterans who identified their PCP as the best
educator were more likely to self-manage their dyspnea
1556 A.M. Mulhall et al.and have fewer inhaler difficulties. Similar findings are seen
in those Veterans who believe their Pulmonologist is the
best educator. PCPs can educate patients to recognize
COPD symptoms, avoid risk factors, and provide early
referral to a Pulmonologist [46]. Our findings are compa-
rable to the BREATHE study, in which 66% of patients were
notified of their diagnosis by a physician, 66% followed their
physician’s advice, 59% were at least “adequately
informed” about their COPD, but over 90% felt there was
some need for improved education [47]. Patient self-
management of COPD correlates directly with education
by the PCP about COPD and its management which may be
improved by directly educating PCPs.
Limitations to our study include potential non-response
error and lack of follow-up phone calls or reminders mailed
to those Veterans who did not return surveys which may
have contributed to self selection bias. Veterans who were
more interested in their respiratory symptoms may have
been more likely to complete and return the survey. Fewer
questionnaire respondents in the fifth quintile may have
affected comparisons between the quintiles since the group
with the lowest healthcare utilization was relatively under-
represented. Veterans in this quintile were less likely to
know their COPD diagnosis, were less affected by respira-
tory symptoms, and were less likely to have been pre-
scribed an inhaler. Consequently, they may have been less
inclined to participate in a survey about COPD and respi-
ratory symptoms. This study was done at a single institution
which may cause local or regional biases. The study design
did now allow us to explore the effect of COPD severity,
based on spirometry, or other demographic variables (age,
gender) on the perceived manifestations of COPD. We also
could not control for the effects of other co-morbidities
(diabetes, heart failure, and coronary artery disease) on
the daily activities and negative emotions of Veterans at
the Cincinnati VAMC.Conclusion
COPD has profound effects on Veterans’ breathing related
activities and generates many negative emotions. Patients
consider PCP’s to be critical in conveying the diagnosis of
COPD and providing education about the disease and its
management. Veterans with COPD adhere poorly to their
medications, and report little instruction about COPD or its
management. Veterans who suffer negative emotions
experienced therapeutic paralysis and increased inhaler
difficulties. One-quarter of respondents neither self
treated nor sought medical attention during episodes of
breathlessness. These findings will inform the development
of a patient-centered COPD management program at the
Cincinnati VAMC that will address Veterans’ needs as well
as the biomedical and physiological manifestations of
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